The Effects of Ethanol Exposure During Distinct Periods of Brain Development on Oxidative Stress in the Adult Rat Brain.
The consumption of alcohol during pregnancy can result in abnormal fetal development and impaired brain function in humans and experimental animal models. Depending on the pattern of consumption, the dose, and the period of exposure to ethanol (EtOH), a variety of structural and functional brain deficits can be observed. This study compared the effects of EtOH exposure during distinct periods of brain development on oxidative damage and endogenous antioxidant status in various brain regions of adult female and male Sprague Dawley rats. Pregnant dams and neonatal rats were exposed to EtOH during one of the following time windows: between gestational days (GDs) 1 and 10 (first trimester equivalent); between GDs 11 and 21 (second trimester equivalent); or between postnatal days (PNDs) 4 and 10 (third trimester equivalent). EtOH exposure during any of the 3 trimester equivalents significantly increased lipid peroxidation in both the cornus ammonis (CA) and dentate gyrus (DG) subregions of the hippocampus, while also decreasing the levels of the endogenous antioxidant glutathione in the hippocampal CA and DG subregions as well as the prefrontal cortex of young adult animals (PND 60). These results indicate that EtOH exposure during restricted periods of brain development can have long-term consequences in the adult brain by dysregulating its redox status. This dysfunction may underlie, at least in part, the long-term alterations in brain function associated with fetal alcohol spectrum disorders.